Lentivirus-mediated RNA interference therapy for human immunodeficiency virus type 1 infection.
RNA interference (RNAi) is a natural mechanism by which small interfering RNAs (siRNAs) operate to specifically and potently downregulate the expression of a target gene. This downregulation has been demonstrated by targeting siRNAs to the mRNA (posttranscriptional gene silencing) as well as to the gene promoter, regulating gene expression epigenetically by transcriptional gene silencing. These observations significantly broaden the role RNA plays in the cell and suggest that siRNAs could prove to be a potent future therapeutic for the treatment of diseases such as human immunodeficiency virus type 1 (HIV-1) infection. The specificity and simplicity of design and the ability to express siRNAs from mammalian promoters make the use of siRNAs to target and suppress virtually any gene or gene promoter of interest a soon-to-be-realized technology. However, the delivery and stable expression of siRNAs to target cells remain an enigma that could be surmounted, at least regarding the treatment of HIV-1 infection, by the application of lentiviral vectors to deliver and express anti-HIV-1 siRNAs in target cells. This review focuses on the development, delivery, and potential therapeutic use of antiviral siRNAs in treating HIV-1.